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TasLE 111
6,8-D1BROMO-3-5UBSTITUTED 2-(N,N-BENZYLPHENYL-
CARBOXAMIDOMETHYLTHIO )-4(3H )-QUINAZOLINONES®

R % yield Mp, °C Formula®
C6H5 70 113 C29H21BI‘2N3028
0-CH3C6H4 45 245 CangaBI‘gNaOgS
IIL—CHace}L; 50 84 CangaBr2N302S
p—CI'IacaH4 60 88 CangaBI‘zNaOgs
'NL—CICGH4 63 103 C29H20BI‘QCIN302S
p-ClCeH, 35 96 Ca9HyBry,CIN;O,8
p—()cHaceI"I4 65 93 CaoI‘IgaBleaOaS
p—()c-_:H;,Cd‘h 75 111 CangsBr2Naoas
7'Z-C4H9 35 219 Cg7H25BI‘2N3028
Cg}]‘acHg 40 238 dec CangaBleaOzS

« Crystallization solvent: EtOH. P»All compounds were
analyzed for Br, N. The analytical results were within 4=0.39;
of the caleulated values.

TasLe IV
6,8-D1BROMO-3-sUBSTITUTED 2-(N,N-DIETHYL-
CARBOXAMIDOMETHYLTHIO)-4(3H )-QUINAZOLONES®

R % vield Mp, °C Formulab
C(;I“Is 60 187 C20H19BT2N302S
O—CHaceI'I4 50 162 CngngI‘QNaOgS
m-CH;CeHy 30 275 dec  CuHyuBryN3;0,.8
p—CHaCeH4 23 188 C21H21BI‘2N3028
m—ClCeH4 40 270 dec C20H13BT201N3028
p-ClC,~,H4 35 295 dec CQonBI‘gClNaOgS
p-OCHaCaH4 45 >320 Cngngr2Naoas
p—OC2I{506H4 33 235 dec C22H23BT2N3038
CI{a 25 303 dec CanBI‘gNaOgS
CgI'Iﬁ 30 >320 ClefllgBl‘gNaOgS
n—C4Hg 45 285 dec ClngaBmNaOgS
C,«,HsCHg 25 248 dec C21H21BT2N3028

e Crystallization solvent: Me,CO-EtOH-EtOAc (3:1:1). b All
compounds were analyzed for N, 8. The analytical results were
within £=0.39; of the calculated values.

TaBLE V
6,8-DiBROMO-3-8UBSTITUTED 2-(N-PIPERIDINO-
CARBOXAMIDOMETHYLTHIO )-4(3H )-QUINAZOLINONES®

R % yield Mp, °C Formula?
CeHa 60 240 C21H19BI‘2N302S
O—CHacGI‘L 33 238 dec CgQHngI‘2N302S
'm-CHaceH4 40 270 dec Cg2H21BT2N3028
p-CHaceH4 45 250 dec Cg2H21BI‘2N302S
ﬁl—cchI‘L; 50 268 dec C21H13BT2CIN3028
p-cheH4 35 260 dec C21H13BI‘2CIN3028
p-OCHaceH4 63 116 Cg2H21BI‘2N3038
p-OCQH:,CeIL a0 290 dec CgaHgaBI‘gNaOaS
CHa 30 280 dec CleI‘I17BI‘2N302S
n—C4IIg 25 305 dec ClgHgaBleaOgS
C:H;CH., 35 275 dec  CypHnBrN3;0.8

@ Crystallization solvent: Me,CO-EtOH (2:1). b All com-
pounds were analyzed for N, 8. The analytical results were
within #=0.39% of the calculated values.

6,8-Dibromo-3-benzyl-2-carboxymethylthio-4(3H )-quinazoli-
none.—An equimolar quantity of sodiim monochloroacetate was
added to a 6,8-dibromo-2-thio-3-benzyl-2,4(1H,3H)-quinazolindi-
one in EtOH-NaOH, and the mixture was shaken for 6 hr. It
was acidified with HCI, the precipitate obtained was dissolved in
NaHCO;, filtered, and reprecipitated with HCI. The product
was crystallized (EtOH); yield 609, mp 237. Anal. (CyHip
Br.N.0;8S) C, H, N, 8.

6,8-Dibromo-3-phenyl-1-ethyl-2-thio-2,4(1H,3H )-quinazoline-
dione.—A mixture of 3,5-dibromo-N-ethylanthranilic acid (1.6
g), pyridine (0.4 g), EtOH (5 ml), and phenyl isothiocyanate
(0.88 g) was refluxed at 90° for 6 hr. The crystalline product was
filtered and recrystallized from C¢Hg and EtOH mixture (3:1)
to give 609, yield of the required product, white needles, mp
242°, Anal. (CyHBr,N,OS)C, H, N,
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4-Dialkylaminoalkylamino-3-phenylpyridines’

WARReEN G. Duncan anD Davip W. HENrY

Department of Pharmaceutical Chemistry,
Stanford Research Institute, Menlo Park, California 94025

Recetved February 26, 1968

As part of a program devoted to the synthesis of novel anti-
malarial agents we have prepared the series of N-substituted 3-
phenyl-4-aminopyridines listed in Table I. Treatment of 3-
phenylpyridines bearing appropriate substitnents in the 4 posi-
tion with the diamines corresponding to the side chains was the
general synthetic approach. The oily free bases were char-
acterized by their nmr spectra and as oxalic acid salts. None of
the tabulated compounds were active when screened against
Plasmodium berghet in mice.?

TasLe I
4-DIALKYLAMINOALKYLAMINO-3-PHENYLPYRIDINE DIOXALATES

HN(CH,),NR,
=
‘ 2H,C,0,

N/
n R Mp, °C Formula Analyses?
2 Et 177-178 Ci7HsN;3-2H,C.0, C, H N
3 Et 155-157  CyuHpNg-2H,C0¢  C, H, N
4 Et 140-141 Ci1sHa N3 - 2H,C,04 C, H, N
5 Et 162-164 CyH2eN3-2H,C,04 C, H, N
6 Me 145-148 ClgH27N3'2H202O4 C, H, N

Experimental Section?

4-Methoxy-3-phenylpyridine was prepared by the procedure
of Ahmad and Hey.* The improved Gomberg reaction procedure
of Cadogan® was used in the final step of the sequence.
4-Hydroxy-3-phenylpyridine.—4-Methoxy-3-phenylpyridine
(15 g, 81 mmoles) was refluxed for 3 hr with 100 ml of
58¢, HI. The solution was cooled, diluted with 80 ml of H,0O,
and treated with Na,80; until the dark color had faded to
orange-yellow. The solution was made slightly alkaline, and
the oily solid that came out of solution was collected and washed
thoroughly with Et;0. The filtrate was extracted with Et,O
to remove unhydrolyzed starting material. From the ethereal
washings and extracts was recovered 4.86 g (329;) of starting
material. The remaining crystalline solid (5.3 g, 56% yield
based on recovered starting material) had mp 210-225°. Re-
crystallization from hot H,O gave pure product, mp 228-230°.
Anal. (CuH,NO)C, H.
4-Chloro-3-phenylpyridine.—4-Hydroxy-3-phenylpyridine
(0.20 g, 1.17 mmoles) was refluxed for 1.5 hr with ca. 2 ml of
POCl,;; the mixture was cooled and poured into ice water.

(1) This work was supported by the U. S. Army Medical Research and
Development Command under Contract No. DA-49-193-MD-2750. This
is contribution number 343 from the Army Research Program on Maltaria.

(2) The antimalarial tests were performed by Dr. Leo Rane of the Uni-
versity of Miami |T. S. Osdene, P. B, Russell, and L. Rane, J. Med. Chem.,
10, 431 (1967)]. Testing results were supplied through the courtesy of Dr.
David P. Jacobus of the Walter Reed Army Institute of Research.

(3) Melting points were taken in a Mel-Temp apparatus and are cor-
rected. Microanalyses were performed by the Stanford Research Institute
Analytical Laboratories. Where analyses are indicated only by the symbols
of ‘the elements, analytical results obtained for those elements were within
+0.49% of the theoretical values.

(4) Y. Ahmad and D, Hey, J. Chem. Soc., 4516, 4521 (1954).

(3) J. Cadogan, 1bid., 4257 (1962).
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The resulting =olution was nentralized with NaOH pellets and
extracted with Ki,0).  After drving (Na.8Oy), the mixture wus
purified by colunm cliromatography over 10 g of alnmina.  The
pure product (0,12 g, 55%), a light yellow lquid, wax cluted
with 0. Tle iudicated a single compouent with an By of
078 (ALOy-1560). Anal.  (CyHCIN) C, 1T, ClL.

*“Complex” from the Hydrolysis of 3-Phenyl-4-methoxy-
pyridine.---3-Pbenvl-dametlioxypyridine, 30 g (0.162 mole), wis
refluxed for 33 hr with 200 il of 58¢, 111, and the mixture wis
cooled and dilnted with 100 ml of ice slush.  Na.80, was added
until the =olation changed from dark red to light orange. NaOll
pelletx were added (with cooling) nutil a butfered pll of eca. 5
wix reached.  The =emizolid that came out of sohition wis
filtered oft and triturated repeatedly with Lii,0 to remove 6.3
g of starting methoxy compound.  The residue (30 g) wax a
=table, colorless solid, mip 50-00°.  The precise composition of
thix comiplex was not. elncidated.  Anal. Found: C, 44.5: 11,
3030 N, 4500 1, 3550 Upon (reatinent with aqueons NaOll,
however, it wax converted to a mixture of $-incthoxy-3-phenyl-
pyridine  and  4-hydroxy-3-phenylpyridine.  Recryvstallization
from 1.0 (low recovery) gave a <olid containing 19.3¢7 iodine.

When treated with w-diatkylaminoalkylanines, the complex
wis converted to  4-dialkylaminoalkyvlanino-3-phenvipyridines
nearly ax cfficiently ax was 4-cliloro-3-phenylpyridine.  The
formation of the complex, rather than the mixture of 4-iethoxy-
and  4-hyvdvoxypyridines that was obtained previously, was
apparently a function of the lower pll of the <olution from which
the complex was izolated.

4-Dialkylaminoalkylamino-3-phenyipyridines. General Pro-
cedure. --A niixture of I part of the S-phenyvlpyvridine sub-
strate  (d-chloro-3-phenylpyridine or “complex™) and 2.
parts of the appropriate w-dialkyvlaminoalkylamine was heated in
i =teel bomb at 185-2159 for 15-16 hr.  The reaction mixtare
wix cooled and poured into 11,0, and the ernde prodiuet wis
volated by 2.0 extraction.  Cohunn chromatography over
alnnmiina, nxing 60 or 590 MeOll in 15,0 ax elnent, provided
pure products nx nearly colorless oilx,  Yields were hest when a
Large execess of diamine was cmploved. In general, 5.0 g of
complex provided between 1.3 and 4.3 g of pure free base, 1p
the one instance where it was used (n = 3, Tuble 1), 4-chiloro-i-
phenylpyridine provided an 83 vield of product.

Althongh not uzed ax 1 preparative method, it was found in
Liter small-scale experiment= that 4-methoxy-3-phenylpyridine
woutld ~erve ax well ax 4-chiloro-3-phepyipyridine in the displace-
ment remetion.

Oxalate saltx were prepared ina pure <tate by adding ncetone
solittions (ea, 1000) of 2 molar equiv of oxalic acid (o acetone
solttions ol the amines.  Recrvstalization wax not usually
HOCeSSITY,
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4-Amino-l-(s=~p-ribofuranosyl)benzimidazole

Susan RLJeskiNs, FrEperiox W, Houny,!

Merek Sharp & Dohie Research Laboralories,
Division of Merck & Co., Inc., Rahway, Neuw Jerscy

ANp Rorayn Ko Roring

Departinent of Chewistry, University of (lah,
Sall Lake Cily, Ulah

Ieceived March 1, 1968

We recently deseribed the svithesis of 4-amino-1-(8-v-ribo-
furanosybhindole? ax an example of a trideazaadenosine. A logical
extension of this work wounld be the synthesis of a dideazaadeno-
sine.  From among the three possibilities, 4-amino-1-(3-p-ribo-
furanosvl)benziniidazole (I) was chosen because of the inter-
exting biological properties of several benzimidazoles. 4-Nitro-
1-(8-v-ribofuranesyl benzimidazole (IT) had been reported?

(1) To whom inquiries should be aldressed,

2y 17, Walton, F. W, llofly, and 8. R. fenking, J. Org. Ckem., 38, 192
C1468),

(3) Y. Mizuno, M. lkebara, I, Isikawa. and 1. Ikehara. Chom. Pharm.
Butl, iTokyo), 10, 761 (IvG2).

R
)
N
HOCH, O
HO OH
1, R=NH,
11, R=NO.

earlier but it< conversion to the related 4-anino-1l-(g-p-ribo-
furanosyDbenzimidazole (I) was uot described.  This couversion
wax accomplizhed by the hydrogenation of II in the presence of
a palladin-on-carbon catalyst.

The previons? assignment of a g-auomeric confignration to 1l
was coufirmed throngh the observation that I shows a negative
Cotion effect in itx ORD curve.  For nse in comparison with 1
i biologieal testing, a sample of 4-aminobenzimidazole (I11)!
wax similarly svuthesized by catalytic hydrogenation of 4-uitro-
benzimidazole.?

Tn evtotoxicity tests against. KB cells 11T showed an 15D, at
5 pg/ml, whereas T had an EDjy at >100 ug/ml.?

Experimental Section

4-Amino-1-(g-n-ribofuranesyl)benzimidazole.---A =u=pcusion
of 510 mg (1.73 mmoles) of d-nitro-1-(g-p-ribofuranosyvl)ben-
zimidazole aud 5310 mg of 59 Pd--C in 125 wl of MeOH wus
<haken with H, at 3.5 kg/cm? at 25° for 30 min.  The catalyst
was renioved and the filtrate was econcentrated to abont 10 ml
aud kept at 5° for 16 hre. A crop of crystals (314 mg, mp 86°)
was removed and the filtrate wax conceutrated to 4 ml. A
secoud crop of ervstals (100 nig, mp R6°) was obtained. The
combined crops were recrystallized from 2 ml of IO and the
prodiiet was dried over P:0; at 80° and reduced pressure for 2
hr.  The vield was 320 mg (70¢;), mp 137-138° [a|p —40°,
[alae —32° (0 1, TLOG: [¢lyw —660°, [plan —1640° (tv), oo
—200° (DK, lolaw —020° (11, [@les 0°, [@lw +270° (pk):
NI [ (e X 1073 pI1 1222 (14.2), 255 (3.8), 267 (4.5), 274
(4.6), 287 (2.5): pH T-=218 (25.6), 263 (7.6), 287 (4.4); pll
13—265 (7.53), 287 (4.4): £; 0.59, tle on cellulose i1 1.0 (vis-
talized by nv absorption and KMuO, spray);  +" 3.46 ppiu
(d, C-1" proton, Jir.w = 4.8 ¢p=).

Annl. Caled for CodlnN;Qp €, 54.33; 11, 5.70; N, I5.84
Fonnd: C, 34.53; 11 5.70; N, 15.68

4 GoDNL Vander Wani, Rer. Tear, Chion., 6T, 45 (1048).
13) Personal comimuniealion from Dy, . O, Gitlerman ol the Merels
Sharp & Dohme Research Lalwralories.

(13) The melling poinc of 86° ollained above was prolably tlat o a

solvale ol undetermined ccanyposicion.

Terpene Compounds as Drugs.

V. Terpenyl Derivatives of Salicylic Acid

GranFranxco Pavy, TiBErio Brizzzese, axbp Bruno Lirvacim
Research Laboratorics of Istitido De Angeli 8.p.A., Milan, [ialy

Iecerved February 12, 1968

Contimiing our =tudies in the field of terpene chemistry, we
esterified salieyvclie acid with terpenyl acids in order to xeek
possible differences from acetyvlsalieylic acid in analgetic and
antiinflammatory activity and in a decrease of undesirable side
effeets. The new substances, which are listed in Table I, dis-
played on a whole better gastric tolerance than acetylsalieylic
acid, however, at markedly decreased aetivity.
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